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Electron Microscopy of Yeast. 1.
On Characteristicsof Film Yeasts.
　　　　　　　　　Tatsuo YAMAMOTO and Susumu　NAGASAKI
(Laboratory of Fermentation Physiology, Agricultural Faculty, Kochi University)
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　i　　　　　　　　　　　　　　　（1）
　Ａ characteristic ｏがfilm yeast was stated by the authors in an earlier paper.
　In this study about fifty strains of film yeasts were prepared in order to demonstrate
this characteristic and also to determine other characteristics｡
　　　　　　　　　　　　　　　　　　　　Materials and Methods
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（2）　　　　　　　　　　　’
　The film yeasts used in this experiment belong to Ｐｉｃｈｉａ，　ＺｙｇｏｐｉｃＭａ，　２１-０.ｄＨａｎ＾ｅｎｉｉｌａ-
　Their taxonomical nature is cleared in some strains but not cleared　in　the other
strains. It was thought. however, that　this　did　not constitute any obstacle in our
investigation, because every one of the above-mentioned genera produced film membrane
on wort medium.
　1. Solid culture.
　Cells from solid cultures were what we observed in　the first place. Every yeast
was grown on wort agar slant at suitable temperature for　120　hours　and　thereafter
preserved in ａ　refrigerator. The　samples　were　prepared　immediately　in order to
investigate the general1 cell forms of　every　strain, and　then they were placed on
formvar membrane by usual method and observed in an electron microscope.　・
　2. Liquid culture.
　In this case the yeasts were grown in virort medium at suitable temperature for 120
hours and preserved in ａ refrigerator. The samples were taken from the film part of
the cultures as much as possible.
　3. Old culture.
　For the purpose of comparing the younger and the older cells of film yeasts, cells
of three month culture .were prepared and investigated.
　　　　　　　　　　　Table 1. Relation between the strain of film yeasts　　　　　　｡
　　　　　　　　　　　　　　　and the largeness of electron vacuole.
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　　　　　　　　　　　　　　　・　　　Resultsand ･Discussion
　　1.Solid culture.
　　By the　twenty･seven microphotographs published　here　and　several　hundred　not
published here we recognized　remarkable　chracteristic that　film yeasts, unlike the
geｉｖａｓＳａｃｃｈａｒｏｍｙｃｅ％ａｎｄ the genus 7iﾌﾀﾞ?ａhitherto investigated, have large electron
vacuole　parts (electron　thin　parts) in　the　cells. The　results　obtained　from the
viewpoint of size of electron vacuole in cells were summarized as shown in Table １..
　Their representat汐ｅ‘microphotographs are shown in Figures 1. tｏ･18.. The photogr-
aphs are arranged so as the electron　vacuole　parts　become　smaller　in　numerical
order from Figure 1. to Figure 18.. Though the examination of the internal substances
of the cells is assigned to our. next　experiment。it may be remarked here that their
densy state showing in Figures .16.～18. is very much like that of tｈｅ　ＳａｃｃＪｊａｒｏｍvｃｅｓ
type. In general 1, cell of cylindrical form had large electron vacuole and decreased
away to ellipsoidal　and spherical .μ)rms.　!t may be possible to classify the film
yeast apart from others in this point, and likewise to separate the genus Pichia from
the genus Ｈａｎｓ,ｅｎｕｌａonthe　ground　that the electron vacuole　parts of the Ｃｅ!1S of
Pic hi a are larger than those of　Ｈａｗｓｅ･ｎｉｌ]ａ.But. those electron　vacuole parts could
not be ｅχplained satisfactorily.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　－
　　　　　　　　　(3)(4)Bartholomew revealed the structure ｏｆ･:yeast by irradiation of ultraviolet　light and
showed artificial electron vacuole in the cells。 ，　　　　･I　－　　　..1　・　　　　　　.,゛.
　2. Liquid culture.　　　　　　　　　　　　　　　　　　　　　　　　･J　……:　　　　　　　　　.●.‥・
　In this case the yeasts were grown in wort medium at suitable temperature for. 120
hours and preserved in ａ refrigerator. The samples were, taken｡from the film part of
the cultures as much as possible.　　　　　　　　　　　　　　　　ゾ　　　　　　　　　　＼ツ‥
　.3. Old culture‘　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，　‥　　　　　．．二　，
　Figures 25. t0 27j show the　pictures　of　01d　eel 1s, about three month cultures on
wort agar medium. The cell contents became more transparent than in the other two
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kinds　and　ascospore-like bodies　appeard. Such　bodies could　not be recognized in
ＳｏｃｒfiaｒｏｍvｃｅｓａｔｉｄＴＯれもla　ｅven in the oldest cultures as reported in the earlier
　　　　(5)paper.
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　　　　　　　　　　　　　　　　　　　　　　　　　　Summary
　About fifty ･strains of film yeast. belonging to the geneｒａ Ｐｉｃｂｉａ，２タｇｏｔｉｃｈｉａａｕｄ
Haiisenula, were studied ｂ・ an electron microscope･
　In general 1, the film yeasts　had　large electron　vacuole　parts even　in　younger
cells, the vacuoles of the cells of cylindrical form being larger than those of
ellipsoidal form and ellipsoidal than spherical. Furthermore the difference between
Ｐｉｃｈｉａ　ａｎｄＨａｎｓｅｎｕｌａＷ ｓ recognized from the viewpoint of vacuoles.
　It is thought that the film　yeast　i多　a　suitable　material　for　studies of internal
substances of cells. especially ascospores of yeast.　　　　　　　　　　　　'
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　　　　　　　　　　　　　　　　　　　　　Explanation of Figu】:38
Figure l. t0 18. Electron　photomicrographs　of　film　yeasts　were　obtained　from　wort slant,
　　　　　　　　　　　showing the different electron vacuoles with the strains. Chromium shadowed,
　　　　　　　　　　　χ4,000.
　　　　　　　　　　　(　)The same number as in the Table ｌ.
Figure l. Ｐｉｃｈｉａｍｅｍｂｒａｆａｃtejiｓ,Toyama ｎ０．１０．　　　　　　　　　　　　C2).
Figure ２．Pichia ｓ,p･,manchurica･　　　　　　　　　　　　　　　　　　　　　　(3).
Figure 3. Picdia feｒｍｅｎtａｎｓ,formaα. Kodama ａ．＼　　　　　　　　　　　　(４)．
Figuｔｅ４･Picfiiaｓl）･,rye･　　　　　　　　　　　　　　　，　　　　　　　　　　(10).
Figure 5. PicJitａｍｅｍｂｒｏｆａｄｅｉｉｓ,forma a Toyama no. 4.　　　　　　　　(１２)．
Figuｒｅ　６.Pichia　feｒmeiitａｎｓ,forma a Kodama ｂ．　　　　　　　　　　　　(11).
Figuてe 7. Ｚｙｇｏｆｉｉｃｆｉtａ，formosa.　　　　　　　　　　　　　　　　　　　　　　　Cl4)゜
Figure 8. Zygopichia chevalier, Klocker.　　　　　　　　　　　　　　　　　　(16).
Figure 9. Zygopicl･iαど加valier,Klocker.　　　　　　　　　　　　　　　　　　(15).
Figure 10. Hansのlula, no. ２０．　　　　　　　　　　　　　　　　　　　　　　　　Cl3).
Figure□. Hansの>inla,no. 30.　　　　　　　　　　　　　，　　　　　　　　(25).　，
Figure １２.j7αﾀtscnulα,no. 24･　　　　　　　　　　　　　　　　　　・　　　　(22).
Figure 13. Hansのtula, no. 10･　　　　　　　　　.，　　　　　　　　(23).
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Figure H. Hatisの■mlasaturnus, Klocker
Figure 15. Hansenula,･no. 17.
Figure 16. Haﾀnsenula, no. 31.
Figure 17. Hansのlula, no. 2.
Figure 18. Ha心の２μla,no. 18.
(33).
(38).
(40).
C4O.
(43).
Figure 19. t0 21. Samples were obtained from film parts of wort' liquid　cultures, showing
　　　　　　　the characteristic substances in the cells. Chromium shadowed, x4,000.
Figure 19.石油iα功･，皿anchurica.　　　　　　　　　　　　　　　　　　　　(3).
Figure ２０.Ｚ-Ｓｋormosa.　　　　　　　　　　　　　　　　　　　　　　　(14).
Figure 21. PichiaμΓ肖の･ttans.forma.　　　　　　　　　　　　　　　　　　　　CiO.
Pigure 22. t0 24. Three stages of 召α脚のlulano. 10. grown of wort slant, showing the difference
　　　　　　　vacuole degree even in the strain of yeast. Chromium shadowed, x4,000.
"Figure 25. to 27. Veryバ)ｌｄcells, about three-month　culture, showing the empty contents ０ｆ
　　　　　　　cells compared with those of Saccharomyces. Chromium shadowed, x4,000.
Pigure 25. Pichiaｓl)｡Manchurica　　　　　　　　　　　　　　　　　　(3).
Figure 26. Fichia b心切ica,Hirosaki apple　　　　　　　　　　　　　　　　　　(27).
J^igure 27. Hatisenula, no. １８．　　　　　　　　　　　　　　　　　　　　　　　(２１)。
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